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A B S T R A C T
Neighborhood social capital has repeatedly been linked to favorable health-outcomes and life satisfaction.
However, it has been questioned whether it’s impact on health has been over-rated. We aim to investigate
relationships between neighborhood social capital and self-rated health (SRH) and life satisfaction (LS)
respectively, both directly and indirectly mediated via Sense of Coherence and self-esteem. Based on a cross-
sectional population-survey (N=865) in a medium size Norwegian municipality, we speciﬁed a structural
equation model (SEM) including the above-listed variables, while controlling for gender, age, education,
income, and employment status. The applied model explains more variance in LS (46%) than in SRH (23%).
Social capital has a stronger impact on life satisfaction than on health. The indirect pathway via SOC had the
highest impact on life satisfaction, but no signiﬁcant relationship to SRH. Self-rated health was more tightly
linked to personal background variables. Enhancing social capital in the neighborhood might be a beneﬁcial
strategy to promote life satisfaction, as well as strengthening sense of coherence even in healthy communities
1. Introduction
The Ottawa-charter for health promotion (HP) calls for knowledge
about how to enable people to “live a good life” (WHO, 1986). This
includes action on the Social Determinants of Health (SDoH), like
environmental and structural conditions on a local level (Marmot et al.,
2008; WHO, 2008; Kickbush, 2003). Creating settings, for example
neighborhoods, which allow for living a good life, promote well-being
and facilitate good health has become important goals in health-
promotion and policy-making (Rablen, 2012; WHO, 2008). In line
with the prominent theory of Salutogenesis, attention is given to “what
makes people healthy” (Antonovsky, 1979, 1987). According to
Salutogenesis, health is experienced along a continuum, and, in line
with the WHO's oﬃcial deﬁnition (WHO, 2003), includes notions of
well-being, satisfaction with life and experiencing meaning (Lindstrøm
and Eriksson, 2005).
In regard to health promotion in the neighborhood, “social capital”
emerges as an important concept (Eriksson, 2011). Social capital has
been described as “capital from the social point of view” (Elgar et al.,
2011), but no consensus deﬁnition has been achieved within the
scientiﬁc discourse. Deﬁnitions have included cognitive and psycholo-
gical aspects, access to networks and experiences of relationships
deﬁned by mutual trust, as well as matters of capital and wealth
(Elgar et al., 2011; Eriksson, 2011). This links social capital to socio-
economic status (SES) (Kroll and Lampert, 2007), and the social
determinants of health (SDoH): Social conditions that inﬂuence
health-outcomes. SDoH have often been discussed in the context of
health inequality, as they are found to be unequally distributed across
neighborhoods and social groups (Marmot et al., 2008; Kroll and
Lampert, 2007; Kickbush, 2003).
Experiencing social capital has been linked to life satisfaction and
favorable health outcomes beyond economic measures (Inaba et al.,
2015; Vemuri et al., 2011; Hausman et al., 2005), both directly and
indirectly through the development of individual psychological re-
sources, like Sense of coherence (SOC) and self-esteem (Wiesmann and
Hannich, 2013; Elgar et al., 2011; Eriksson, 2011; Briggs, 2010).
However, recent research suggests that the relationship between social
capital and health-outcomes is less pronounced, and more context-
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dependent than anticipated (Oshio, 2016; Han, 2015; Sabatini, 2014).
For example, prior research suggests that the positive association
between social capital and health is primarily found in deprived
settings (Sabatini, 2014; Neutens et al., 2013). Questions have been
raised whether the inﬂuence of social capital on health has been over-
rated (Oshio, 2016; Sabatini, 2014; Stones et al., 2011).
In this article, we want to explore how social capital experienced on
a neighborhood-level inﬂuences life satisfaction and self-rated health
respectively, both directly, and indirectly via SOC and self-esteem.
1.1. Life satisfaction and self-rated health
Life satisfaction and self-rated health have both been described as
important aspects of quality of life (Inaba et al., 2015; Kickbush, 2003).
Self-rated health (SRH) is deﬁned as a person's perceived health status
at present (Bowling, 2005; Idler and Benjamini, 1997). SRH has been
linked to both mental and physical health-status, as well as reduced
mortality (Diener and Chan, 2011; Idler and Benjamini, 1997). Life
satisfaction (LS) describes “enduring satisfaction with one’s life-as-a-
whole” (Veenhoven, 2015; Bergland and Wyller, 2006). LS has likewise
been linked to longevity and favorable health outcomes (Veenhoven,
2015; Sabatini, 2014; Diener, 2012; Diener and Chan, 2011).
Fulﬁllment of needs and equal distribution of wealth are important
factors for LS, but not suﬃcient to explain variations, especially not in
higher-income countries (Jorm and Ryan, 2014; Diener, 2012). It has
been claimed that LS depends on personal traits and pre-dispositions
(Stones et al., 2011; Diener, 2012). However, it has also been suggested
that LS and SRH can be enhanced through societal action, especially on
a local level (Rablen, 2012; Diener et al., 2009).
The relationships between life satisfaction and self-rated health has
been examined and described through a variety of approaches, which
show consistent strong internal correlations (Tareque et al., 2015;
Sabatini, 2014; Diener and Chan, 2011). Both SRH and LS have been
linked to SES (with higher-SES individuals typically having better
health and being more satisﬁed with life) (Read et al., 2016).
Additionally, it has been claimed that LS might mediate the relation-
ship between SES and SRH (Chick et al., 2015), while SRH might
mediate the relationship between physical/mental health and LS in the
elderly (Pinto et al., 2016). Social capital has repeatedly been linked to
both Life satisfaction and favorable health-outcomes (Inaba et al.,
2015; Hausman et al., 2005).
1.2. Social capital
According to the above deﬁnitions of social capital, the concept
includes both structural and cognitive components (Inaba et al., 2015;
Elgar et al., 2011). Measurements of social capital have varied
accordingly and include measurements of relationships, trust, and
civic engagement. In this article, the focus is on individuals’ experience
of social capital in their neighborhood (compare Carpiano, 2007;
Sørensen et al., 2000).
Unequal distributions of social capital across neighborhoods high-
lights unequal distributions of SDoH, with high SES-neighborhoods
typically displaying higher levels of social capital (Neutens et al., 2013;
Marmot et al., 2008; Kroll and Lampert, 2007). Contrarily, prior
research suggests that the positive impact of social capital on health-
outcomes seems most pronounced in deprived groups or settings
(Maass et al., 2014; Neutens et al., 2013; Briggs, 2010; Phillips,
2010). Accordingly, health promotion approaches aiming at increasing
social capital have most often taken place in somewhat deprived
neighborhoods, and included marginalized groups (Briggs, 2010;
Phillips, 2010).
However, relationships between social capital, SRH and LS are
complex, and intertwined with contextual matters: For example, Elgar
et al. (2011) found major diﬀerences between national states when
investigating contributions of social capital to health across 50
countries. The Nordic countries displayed the weakest associations
between social capital and favorable health-outcomes, at least partly
due to strong welfare-states and good economy, which might make
social capital less important for health-outcomes (compare Sabatini,
2014). Thus, matters of the neighborhood's embeddedness in national
and global context have to be taken into account, as they can inﬂuence
experiences and processes within neighborhoods.
Varying deﬁnitions and ﬁndings in regard to social capital and it's
role in health promotion has turned the focus unto diﬀerent aspects of
social capital (such as cognitive and structural elements), as well as
diﬀerent contexts in which it might arise (such as neighborhoods,
workplaces, families and even national states). For example, Inaba
et al. (2015) found that both structural and cognitive social capital
might be linked to life satisfaction, whereas self-rated health was solely
associated to cognitive social capital. It has also been claimed that
social capital experienced on a neighborhood-level, rather than on an
individual level, adds to LS and self-rated health (Vemuri et al., 2011;
Carpiano, 2007). Neighborhood social capital (NSC) can contribute to
the creation of health-enabling, supportive neighborhoods, partly
through active involvement of citizens into the creation of their areas
of every-day-life (Eriksson, 2011; Vemuri et al., 2011). Moreover, NSC
has been associated with healthier behavior of inhabitants (Mohnen
et al., 2012). Thus, NSC might make substantial contributions to
health-outcomes through a variety of pathways, independently from
social capital experienced in other arenas.
Contrarily, Poortinga (2006) claims “that the beneﬁcial properties
of social capital can be found at the individual level”. Thus, NSC might
aﬀect health-outcomes on an individual rather than a collective- or
community-level: Engaging in activities linked to the emergence of
social capital in the neighborhood can facilitate for the development of
individual psychological resources, like SOC and self-esteem, which, in
turn, aﬀect satisfaction with life and self-rated health (Wiesmann and
Hannich, 2013; Briggs, 2010; Phillips, 2010). In line with this, we
understand our measure of NSC to be an individual, cognitive form of
social capital, which is developed on the base of experiences in and with
the neighborhood (compare Carpiano, 2007).
1.3. Sense of coherence and self-esteem
Sense of coherence (SOC), an important concept within
Salutogenesis, is well-established as predictor of life satisfaction and
health, across gender- and age groups (Moksnes et al., 2013; Eriksson
and Lindsstrøm, 2007, 2006; Lindstrøm and Eriksson, 2005). SOC has
been described as “a global life-orientation”, namely seeing the world
as comprehensive, manageable, and meaningful (Antonovsky, 1987).
According to the original theory, SOC is developed and maintained on
the base of signiﬁcant life experiences and the internalization of
resources (Lindstrøm and Eriksson, 2005; Antonovsky, 1987): re-
sources like social capital might be internalized and strengthen SOC.
In line with this, neighborhood social capital seems to contribute to a
strong SOC across social groups, except for high-earners (Maass et al.,
2014). Garcia-Moya et al. (2014) found that neighborhood-assets play
a moderate role in the sharpening of SOC in adolescents, with no
signiﬁcant gender-diﬀerences.
On the other hand, it has been claimed that a strong SOC enables
people to easily identify and adequately use environmental resources,
such as neighborhood social capital (Maass et al., 2014). Thus, this
relationship seems circular: NSC might strengthen SOC through
internalization, at the same time as a stronger SOC might turn people's
focus unto resources, and thereby, enable them to experience more
social capital in the neighborhood, and use it adequately in order to
achieve good health.
Self-esteem describes a person’s overall emotional evaluation of his
or her own worth, and is deﬁned as the extent to which one prizes,
values, approves, or likes oneself (Hewitt, 2009). NSC has been linked
to self-esteem, partly through facilitating for community involvement
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(Han, 2015; Briggs, 2010). Community-involvement has in turn been
linked to a raise in self-esteem (Briggs, 2010; Phillips, 2010). Self-
esteem has been found to make signiﬁcant contributions to life
satisfaction, especially when confronted with physical health problems
(Wiesmann and Hannich, 2013; Wahl et al., 2010).
SOC and self-esteem are highly correlated (Spadoti Dantas et al.,
2014). Both SOC and self-esteem have been found to buﬀer for
negative eﬀects of “life stressors” on health, even if the impact of
self-esteem vanished once SOC was introduced into the same model
(Tsuno and Yamazaki, 2012).
Based on previous ﬁndings, this study aims to elaborate the
understanding of how social capital experienced on a neighborhood-
level might inﬂuence LS and SRH. We want to explore the direct and
indirect relationships between neighborhood social capital (NSC), SOC;
self-esteem, and LS and SRH respectively in order to entangle possible
pathways for health-promotion through social capital in the neighbor-
hood.
2. Method
This study draws on register-data from the population survey in
Malvik (Lillefjell et al., 2013). Malvik is located near one of the biggest
cities in Norway, has a population of just above 13.000 (malvik.kom-
mune.no), and displays a variety of settlements ranging from urban to
rural. According to national health register data as presented by the
National Institute of Public Health, the inhabitants of the municipality
of Malvik, compared to other Norwegian municipalities, are above-
average healthy, well educated, have above-average income and life-
expectancy and use less tobacco and alcohol (khp.fhi.no). Earlier
ﬁndings suggest that inhabitants also display high proportions of
satisfaction with the municipality, as well as accessibility and quality
of resources (Maass et al., 2014). Taken together, Malvik could be
described as a high-SES municipality, representing a resource-rich
environment both in terms of composition (inhabitant's education and
income) and context (high satisfaction with environmental resources).
The Malvik survey was developed in collaboration between the
municipality and the NTNU Center for Health Promotion Research. It
assesses health and conditions for health and well-being on a local
level. Data was gathered between January 2011 and April 2012. A
sample of 3300 inhabitants (app. 25% of the whole population) above
the age of 18, spread equally across three neighborhoods, were invited
after being drawn randomly from the municipality's register. The
included neighborhoods can be described as representing the urban
parts of the municipality with high population density. The survey was
distributed by post, along with an informed consent form. The response
rate was 26.21% (N=865).
2.1. Included measures
The survey included measures of neighborhood social capital, life
satisfaction, self-rated health, sense of coherence and self-esteem.
Additionally, the sample was described in terms of personal character-
istics such as age, gender proportions, income, education and employ-
ment status.
Neighborhood Social Capital (NSC) is measured through agree-
ment on seven statements. These statements were chosen from the 12
items presented in Sørensen et al. (2000); which were used in the large
Norwegian HUNT-study (all 12 questions in HUNT2 [1995–1997]; 3
selected in HUNT3 [2008]; hunt.no). These 7 include assessments of
diﬀerent aspects of individual experience of neighborhood social
capital, and read as follows: “I feel a strong belonging with the people
that live here”, “If I move from here, I will long back to this place”, “We
have a strong sense of community here”, “When something needs to be
done, it is easy to engage people around here”, “There is always
someone taking initiative to do necessary tasks”, “I feel safe in my
neighborhood” and “Generally, people like living here”. Answers are
given on a ﬁve-point Likert scale ranging from “Strongly agree” to
“strongly disagree”. The NSC-score is indicated by the reversed sum-
score of all variables, resulting in a range from 7 to 35 with higher
scores indicating more NSC. Cronbach's alpha, measuring the internal
consistency of NSC in this study, was.842.
Life satisfaction (LS) is measured through a single item (“Thinking
about your life at the moment, would you say that you by and large are
satisﬁed with life? ”), answered on a 5-point scale ranging from “very
satisﬁed” to “very un-satisﬁed”. The measure is a validated general
measure of life quality (Bergland and Wyller, 2006), and is used in a
number of studies, including the Norwegian HUNT-study (Krokstad
and Thoen, 2011). Scoring was reversed so that higher values indicate
higher life satisfaction.
Self-rated health (SRH) is measured through a single item (“How is
your health now? ”) with a four-point Likert scale ranging from “not
good” to “very good”, resulting in a range from 1 to 4 with higher
numbers indicating better health. This measure has been used and
validated in a variety of research, including the Norwegian HUNT-
study (Krokstad and Thoen, 2011; Bowling, 2005).
Sense of coherence (SOC) is assessed through the sum-score on the
validated and widely used “Sense of Coherence Scale”, the SOC-13
(Lindstroem and Eriksson, 2005). It includes 13 questions such as,
“How often does your everyday life seem meaningless? ” and “Has
someone you trust ever disappointed you? ” Participants express their
agreement on a seven-point Likert scale, resulting in a range from 13 to
91 with higher scores indicating a stronger SOC (after reversal of
question 1;2;3;7 and 10). The internal consistency was high
(Cronbach's alpha of.842).
Self-esteem (SE) was measured through the sum-score of four
questions from Rosenberg's Self-esteem scale, as developed and
validated by Tambs and Røysamb (2014). The scale includes questions
about positive aﬀect towards oneself, feelings of pride, usefulness and
worthlessness. Each question was answered on a four-point scale
ranging from “agree very much” to “disagree very much”. Scores on
item 1 and 4 were reversed, so that higher scores indicated higher self-
esteem. Cronbach's alpha was .733.
Gender was coded as a binary variable with 1= female and 2= male.
Employment is measured through a single item coded yes=1 and no=0.
Income describes the total household- income, and is measured
categorically based on 9 intervals with a range of 100–200k
Norwegian crones (1 Norwegian crone is approximately .11 Euro),
with “more than 1.5 million NoK” as the highest category. Education
was assessed through 5 categories, ranging from “primary school” to
“higher education, more than 4 years”.
2.2. Analysis strategy
The sample is ﬁrst described with regard to socio-demographics in
order to gain a general picture of the population. Descriptive measures
of the included variables (SRH, LS, NSC, SOC and SE) were obtained.
All described variables were checked for internal relationships using
chi-square- tests (for gender and employment status), Spearman's
correlation analysis (income, education, SOC, NSC, SE, SRH and LS) or
Pearson's correlation analysis (age).
After the initial explorative analysis, we employed a structural
equation modelling (SEM) approach to analyze the structure of the
relations between NSC, self-esteem, SOC, LS, and SRH, with the
gender, income, education, and employment status as control vari-
ables. SEM models combine measurement models (factor models) with
structural models (regression). In SEM, measurement error is ac-
counted for, and all direct and indirect eﬀects throughout the model are
estimated. One major issue in SEM is to evaluate model ﬁt. We started
with establishing a measurement model for the variables with more
than one indicator (NSC, SOC and self-esteem), then testing two
structural models, with self-rated health and life satisfaction as the
respective ultimate dependent variables.
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Accordingly, the ﬁrst step of the analysis was to create a measure-
ment model for the latent variables NSC, SOC, and SE, to verify
internal consistency. Initial analyses showed that three pairs of
indicators shared common variance that was not reﬂected in the
respective latent variable: On the SOC-scale, this aﬀected the items
“Have you been surprised by the behavior of people you thought you
knew well? ” (soc-2) and “Has it happen that persons you trusted
disappointed you? ” (soc-3), as well as “Do you have very conﬂicting
thoughts and feelings? ” (soc-8) and “does it happen that you have
feelings you don’t want to feel? ” (soc-9). In regard to NSC, this aﬀected
the items “When something needs to be done, it is easy to engage
people around here” (nsc-3) and “In my neighborhood, there is always
someone taking initiative to do necessary tasks” (nsc-6). The measure-
ment model was modiﬁed to include unique variance covariation
between these item pairs – in other words, we assume that these items
have something in common over and above the common theme of the
latent variable. To ensure that this statistical assumption about unique
co-variance is justiﬁed, we took a closer a look into the content of these
paired variables: Question 2 and 3 from the SOC-13 both assess
matters of relationships, whereas questions 8 and 9 examine matters of
conﬂicting/unwanted feelings. In the case of NSC, question 3 and 6
assess perceptions on the neighborhood's ability to act, rather than
solely focusing on the relationship between the neighborhood and the
participant. Thus, we could identify common themes between each
pair, indicating these variables might have something in common
which is not entirely captured in the latent variable, in this case, SOC
and NSC. After the modiﬁcation, model ﬁt for the measurement model
was good (Chi2=712.374, df=246, p < .001, df/Chi2=2.90;
RMSEA=.047 [CI.043.051]; CFI=.932; TLI=.924) according to recom-
mendations by Hu and Bentler (1999).
In the second step, two structural models were speciﬁed with life
satisfaction regressed on SOC, SE, and NSC (Model 1) and self-rated
health regressed on SOC, SE, and NSC (Model 2). In both models SOC
and self-esteem were furthermore regressed on NSC to capture the
indirect eﬀects of NSC on the dependent variables (LS and self-rated
health). Conﬁdence intervals were bootstrapped, because the standard
z-test is not regarded appropriate for testing signiﬁcance of indirect
eﬀects (Hayes, 2009). A residual covariation between SOC and SE was
also introduced in the model due to strong internal correlations.
Gender, education, income-level, age and employment-status were
used as control variables. Table 2 and Fig. 1 display the results of
Model 1, Table 3 and Fig. 2 display the results of Model 2.
3. Results
Table 1 gives an overview about the descriptive statistics in the
sample. More women than men responded. Respondents were between
18 and 97 years, with a mean age of 49 years. Respondents had
relatively high education and lived in households with high income
(compare also Lillefjell et al., 2013; khp.fhi.no). Almost a third of
participants reported “very good” and more than half “good health”.
Equally high proportions reported high LS. Accordingly, mean scores
on NSC, SOC and self-esteem were substantially closer to maximum
achievable scores than to minimum achievable scores.
3.1. Inter-relations between described variables
Analysis of internal relationships reveals closer links between
personal variables and health, than between personal variables and
LS. Age emerges as a signiﬁcant (p < .05) correlate of health (Pearson'sFig. 1. Direct and indirect pathways from social capital to life satisfaction.
Fig. 2. Direct and indirect pathways from social capital to self-rated health.
Table 1
Descriptives and background variables.
Proportion (%) Frequency (n)
Gender (n=863)
Women 55.5 480
Men 44.3 383
Income (n=848)
< 400.000 16.4 139
400.000–1mill 60 509
> 1 mill 23.6 200
Education (n=853)
Primary education 11.8 101
Videregående (2 el 3 år) 34.9 298
University less than 4 yrs 21.8 186
University more than 4 yrs 31.4 268
Employment status (n=842)
Paid work 76 640
Health (n=859)
Very good 30.2 259
Good 54.4 467
Not so good 13.9 119
Bad 1.6 14
Life Satisfaction (n=864)
Very satisfied 28.5 246
Satisfied 62.3 538
Neither/nore 7.3 63
Unsatisfied 1.7 15
very unsatisfied .2 2
Mean (SD) Range
Lower upper
Age (n=861) 49.07 (15.16) 17 97
NSC (n=838) 27.07 (4.52) 8 35
SOC (n=832) 69.58 (10.34) 23 91
SE (n=851) 12.92 (2.03) 4 16
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r2=−.331). Employment status, income and education are all moder-
ately linked to SRH (Chi2=81.464, df=3, p=.001; Spearman's r2=.279
and .226 respectively), but only weakly to LS (Chi2=18,389; df=4, p
< .001; Spearman's r2=.175 and .089, respectively). Gender shows no
signiﬁcant relationships to health, but men reported signiﬁcantly lower
LS than women in this sample. Among the background variables, age
(Pearson's r2=101, p < .01), and education (Spearman's r2=−.079, p
< .05) showed weak, but signiﬁcant correlations with NSC.
SRH and LS are moderately correlated to each other (Spearman's
r2=.290). The independent variables (NSC, SOC, and SE) showed
stronger correlations with LS (Spearman's r2=.237, .485, and .433)
than with SRH (Spearman's r2=.075, .265, and .316). The strongest
correlates of NSC were SOC and LS (Spearman's r2=.257 and .237).
SOC, in turn, was strongest correlated to SE (Pearson's r2=.566),
followed by LS (Pearson's r2=.485), but only moderately to health
(Spearman's r2=.265). Self-esteem was strongly linked to LS (Pearson's
r2=.433) and moderately to health (Pearson's r2=.316), and emerges
thereby as the strongest independent correlate of SRH, and the second-
strongest to LS (after SOC).
3.2. SEM
Model 1, with life satisfaction as the ultimate dependent variable,
receives an acceptable model ﬁt (Chi2=1097.937, df=377, p < .001, df/
Chi2=2.91; RMSEA=.048 [CI.045.052]; CFI=.902; TLI=.890). A sum-
mary of the results for model 1 are displayed in Table 2 and Fig. 1. In
this model, NSC has a (weak) direct eﬀect on life satisfaction, if the
eﬀects of SOC and self-esteem as well as the demographic control
variables are controlled for. 46% of variance in life satisfaction can be
explained by the factors included in the model. The highest impact on
LS goes from SOC (strong eﬀect), but also the eﬀect from self-esteem
on LS is signiﬁcant (weak eﬀect). Men report signiﬁcantly lower life
satisfaction than women, even if controlled for the other factors in the
model. The other socio-demographics do not have a signiﬁcant addi-
tional impact on life satisfaction. NSC has a medium impact on SOC
and a weak impact on self-esteem when controlled for the socio-
demographic eﬀects, both are signiﬁcant. Employment, better educa-
tion and income, as well as higher age give higher SOC values. Being
male, employed, and having a higher income is associated with higher
scores on self-esteem.
Also Model 2, with self-rated health as the ultimate dependent
variable, receives an acceptable model ﬁt (Chi2=1057.201, df=377, p
< .001, df/Chi2=2.80; RMSEA=.047 [CI.044.050]; CFI=.903
TLI=.892). The results for Model 2 are almost identical to Model 1
with exception of the relations involving SRH. See Table 3 and Fig. 2
for results. 23% of variance in SRH can be explained by the model
variables. NSC has a small, but signiﬁcant direct impact on SRH, even
if all other model components are controlled for. SOC is not signiﬁ-
cantly related to SRH, whereas self-esteem has the strongest inﬂuence
of the three variables (medium eﬀect). Higher education, being
employed as well as lower age are also positively related to SRH.
The bootstrapped direct, indirect and total eﬀects for both models
are reported in Table 4. Life satisfaction is impacted by NSC with a
medium size total eﬀect, and both the direct eﬀect and the two indirect
eﬀects are signiﬁcant. The direct eﬀect and the mediated eﬀect via SOC
are approximately equally strong, whereas the mediated eﬀect via self-
esteem is very weak. For SRH, the direct eﬀect is strongest, but also
here eﬀect size is weak. The indirect eﬀect via self-esteem is very weak
but signiﬁcant whereas the indirect eﬀect via SOC is not signiﬁcant.
4. Discussion
This study aims to explore the impact of NSC on SRH and LS
respectively, both directly and indirectly over SOC and self-esteem, in
order investigate if and how social capital can contribute to health
promotion in the neighborhood.
The applied model explains more variance in life satisfaction
(model 1) than in self-rated health (model 2). Moreover, LS is more
aﬀected by NSC, SOC and self-esteem, while SRH was more closely
linked to socio-demographic variables, namely education, employ-
ment-status and age. The main diﬀerence between the two models
emerges in the case of the indirect relationship over SOC.
First of all, these ﬁndings suggest that despite both measures being
obtained through one single (and quite similar) question, LS and SRH
connect diﬀerently to the other variables. While LS is an “overall
evaluation of satisfaction” (Veenhoven, 2015), thereby reﬂecting peo-
ple's summary of their live up-to-now, it is possible that people give a
Table 2
Results of the mediation model for Life Satisfaction (N=817).
B SE beta P R2
Measurement model
NSC → nsc 1 1.000 – .773 –
NSC → nsc 2 .689 .047 .556 < .001***
NSC → nsc 3 .747 .042 .704 < .001***
NSC → nsc 4 .908 .039 .858 < .001***
NSC → nsc 5 .540 .036 .682 < .001***
NSC → nsc 6 .662 .047 .627 < .001***
NSC → nsc 7 .288 .035 .399 < .001***
SOC → soc 1 1.000 – .366 –
SOC → soc 2 .678 .138 .256 < .001***
SOC → soc 3 .800 .143 .289 < .001***
SOC → soc 4 1.154 .133 .661 < .001***
SOC → soc 5 1.304 .180 .504 < .001***
SOC → soc 6 1.426 .189 .559 < .001***
SOC → soc 7 1.445 .163 .646 < .001***
SOC → soc 8 2.007 .253 .699 < .001***
SOC → soc 9 1.954 .256 .652 < .001***
SOC → soc 10 1.554 .204 .619 < .001***
SOC → soc 11 1.022 .149 .432 < .001***
SOC → soc 12 1.618 .180 .681 < .001***
SOC → soc 13 1.412 .188 .602 < .001***
SE → se 1 1.000 – .649 –
SE → se 2 1.466 .112 .745 < .001***
SE → se 3 1.220 .101 .645 < .001***
SE → se 4 .909 .058 .561 < .001***
soc 2 ↔ soc 3 1.089 .079 .573 < .001***
soc 8 ↔ soc 9 .336 .064 .257 < .001***
nsc 3 ↔ nsc 6 .112 .023 .246 < .001***
Structural model
NSC → LS .083 .027 .110 .002**
SOC → LS .608 .119 .493 < .001***
SE → LS .311 .151 .183 .039*
gender → LS −.177 .039 −.135 < .001***
education → LS −.020 .014 −.043 .173 ns
income → LS −.004 .013 −.011 .780 ns
age → LS −.003 .002 −.058 .104 ns
employed → LS .047 .060 .030 .434 ns
LS .463
NSC → SOC .151 .033 .244 < .001***
gender → SOC .054 .037 .051 .154 ns
education → SOC .052 .017 .140 .002**
income → SOC .038 .013 .146 .004**
age → SOC .008 .002 .230 < .001***
employed → SOC .191 .070 .153 .006**
SOC .159
NSC → SE .061 .022 .135 .006**
gender → SE .093 .031 .121 .003**
education → SE .020 .013 .075 .109 ns
income → SE .042 .009 .220 < .001***
age → SE .002 .001 .059 .207 ns
employed → SE .139 .050 .153 .005**
SE .153
SE ↔ SOC .135 .018 .786 < .001***
NSC=neighborhood social capital, SOC=sense of coherence, SE=self esteem, LS=Life
Satisfaction; gender: 1=female, 2=male.
* p < .05.
** p < .01.
*** p < .001.
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more here-and-now status when asked about their health. This might
partly explain why health-outcomes are more tightly linked to personal
variables describing life-circumstances in this study. Moreover, as data
is derived from a cross-sectional survey, we cannot be sure about the
direction of relationships: Being satisﬁed with life at present might
enhance a positive outlook at life-as-a-whole, including the experience
of social capital (Diener, 2012; Stones et al., 2011). On the other hand,
being satisﬁed with health might not have the same eﬀect. However,
even in this healthy community, we can ﬁnd health-diﬀerences in line
with diﬀerences in SES-indicators, highlighting unequal distributions
of health-related resources.
4.1. Social capital- a resource for life satisfaction rather than health?
Taking a deeper look into the two models, we ﬁnd that both the
direct and the total impact of NSC was stronger in regard to LS than in
regard to health. These ﬁndings suggest that social capital experienced
on a neighborhood-level has more impact on LS than on SRH.
Consequently, the neighborhood-level might be less important in
relation to health (than to LS). It is possible that social capital derived
from other levels of existence, such as the national welfare-state (e.g.
access to healthcare), or by relationships on a smaller scale (like
intimate friendships or families), have a stronger impact on health-
outcomes (cmp Poortinga, 2006; Weiss et al., 2016, Inaba et al., 2015;
Elgar et al., 2011). Accordingly, one could question if the neighborhood
is a beneﬁcial arena to apply health promotion strategies.
However, the above ﬁnding might be partly explained by character-
istics of the described population: Earlier, it has been stated that social
capital beneﬁts health more in deprived groups and/or in deprived
settings (Author et al., 2014; Sabatinti, 2014; Briggs, 2010; Phillips,
2010). The present population can be described as “healthy people in a
resourceful environment”, both in terms of being located in a rich
Nordic welfare-state, in terms of high satisfaction with environmental
resources (cmpr Author et al., 2014), and in terms personal of
characteristics such as high education and income-level (compare
Author et al., 2014; Elgar et al., 2011; khp.fhi.no). Thus, social capital
in the neighborhood might be less important for health-outcomes due
to the high-SES setting in which this study is conducted.
Moreover, given the assumed high SES of the described neighbor-
hoods, can we assume to ﬁnd high structural social capital within the
setting (Neutens et al., 2013)? High structural social capital in the
neighborhood enables inhabitants to take part in the creation of their
neighborhood as a health-promoting environment, and ensure the
presence of adequate resources (Eriksson, 2011). In this case, the
minor impact of NSC on SRH might be due to social capital being less
important for individual health-outcomes in neighborhoods with high
structural social capital (compare Inaba et al., 2015). This would be in
line with earlier interpretations claiming that (cognitive) social capital
plays a less important role in resource-full settings (compare Sabatini,
2014). On the other hand, prior research has established tight links
between SRH and LS (Diener, 2012; Diener and Chan, 2011). As NSC
seems to promote LS even in the described resource-rich setting, it
thereby still beneﬁts health regardless of neighborhood-SES.
At this point, we have to be careful to entangle social capital at the
neighborhood- from social capital at the individual level: even if
average social capital in a neighborhood is high, it is possible that
social capital is distributed unevenly within the neighborhood. In this
study, results on NSC ranged from 8 to 35 points, reﬂecting almost the
whole range (from 7 to 35). Even if we did not ﬁnd strong, signiﬁcant
impacts of SES-indicators on NSC-scores, prior research suggests that
those with the most resources at hand are thereby likely to also
experience the strongest social capital, and vice versa (Mittelmark,
Table 3
Results of the mediation model for self-rated health (N=834).
B SE beta P R2
Measurement model
NSC → nsc 1 1.000 – .774 –
NSC → nsc 2 .685 .047 .554 < .001***
NSC → nsc 3 .747 .042 .705 < .001***
NSC → nsc 4 .907 .040 .858 < .001***
NSC → nsc 5 .539 .036 .681 < .001***
NSC → nsc 6 .658 .046 .625 < .001***
NSC → nsc 7 .287 .035 .398 < .001***
SOC → soc 1 1.000 – .368 –
SOC → soc 2 .694 .135 .263 < .001***
SOC → soc 3 .798 .140 .289 < .001***
SOC → soc 4 1.140 .132 .656 < .001***
SOC → soc 5 1.303 .179 .506 < .001***
SOC → soc 6 1.445 .188 .570 < .001***
SOC → soc 7 1.419 .159 .638 < .001***
SOC → soc 8 1.977 .248 .692 < .001***
SOC → soc 9 1.929 .252 .647 < .001***
SOC → soc 10 1.557 .201 .623 < .001***
SOC → soc 11 1.031 .148 .438 < .001***
SOC → soc 12 1.609 .179 .681 < .001***
SOC → soc 13 1.419 .187 .608 < .001***
SE → se 1 1.000 – .635 –
SE → se 2 1.524 .115 .758 < .001***
SE → se 3 1.245 .103 .645 < .001***
SE → se 4 .920 .060 .555 < .001***
soc 2 ↔ soc 3 1.084 .079 .572 < .001***
soc 8 ↔ soc 9 .355 .066 .268 < .001***
nsc 6 ↔ nsc 6 .112 .023 .247 < .001***
Structural model
NSC → SRH .079 .030 .097 .009**
SOC → SRH .117 .115 .089 .311 ns
SE → SRH .407 .168 .219 .015*
gender → SRH .057 .047 .041 .219 ns
education → SRH .054 .019 .112 .005**
income → SRH .010 .014 .028 .489 ns
age → SRH −.004 .002 −.089 .035*
employed → SRH .229 .069 .139 .001**
SRH .227
NSC → SOC .152 .033 .245 < .001***
gender → SOC .055 .037 .051 .139 ns
education → SOC .052 .017 .139 .002**
income → SOC .038 .013 .146 .004**
age → SOC .008 .002 .061 < .001***
employed → SOC .194 .071 .154 .006**
SOC .160
NSC → SE .059 .021 .134 .006**
gender → SE .093 .031 .123 .002**
education → SE .019 .012 .072 .122 ns
income → SE .041 .009 .222 < .001***
age → SE .002 .001 .061 .189 ns
employed → SE .140 .049 .157 .004**
SE .155
SE ↔ SOC .132 .018 .785 < .001***
NSC=neighborhood social capital, SOC=sense of coherence, SE=self esteem, SRH=self-
rated health; gender: 0=female, 1=male.
* p < .05.
** p < .01.
*** p < .001.
Table 4
Direct, indirect and total effects of NSC on LS and SRH with bootstrapped confidence
intervals.
B SE Beta CI lower CI higher
Model 1 (Life Satisfaction)
Direct .083 .027 .110 .032 .136
Indirect via SOC .092 .023 .120 .055 .144
Indirect via SE .019 .012 .025 .002 .052
Total .194 .023 .255 .130 .257
Model 2 (self-rated health)
Direct .079 .030 .097 .019 .138
Indirect via SOC .018 .017 .022 −.015 .055
Indirect via SE .024 .014 .029 .005 .061
Total .121 .030 .149 .061 .178
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2014). As a bad ﬁt between individual and neighborhood-SES has been
described as potentially damaging self-esteem and LS (Drukker et al.,
2006), this might become especially salient in high-SES settings, and
prove challenging in regard to health promotion. Approaches aiming at
increasing social capital might primarily beneﬁt the (already well-oﬀ)
majority, and even widen the gap in access to the SDoH, and thereby,
health-outcomes. Health promotion strategies should always aim at
closing this gap, both between, but also within neighborhoods (Marmot
et al., 2008).
4.2. Emerging pathways: how can neighborhood social capital
promote health and satisfaction?
As described above, the main diﬀerence between the two models
emerges in regard to the indirect eﬀect over SOC: while it does not
become signiﬁcant in relation to SRH, does it emerge as the pathway
with the strongest impact on LS. Unravelling this eﬀect shows that NSC
has a medium eﬀect on SOC, which, in turn, is the strongest predictor
of LS. Thus, the assumption that NSC is a resource which can be
internalized to become a “generalized resistance resource”, and pro-
mote the development of a strong SOC seems to hold (cmp Lindstrøm
and Eriksson, 2005; Antonovsky, 1987, 1979). This is partly in line
with earlier ﬁndings, suggesting that links between neighborhood-
resources and SOC are stronger than links between neighborhood-
resources and health-outcomes (Author et al., 2014). This might point
towards the neighborhood as an important arena for “signiﬁcant life
experiences” which are at the core of internalization, as described by
Antonovsky (1987).
On the other hand, the lack of signiﬁcant impact of NSC on health
via SOC somehow contradicts the majority of prior research, which
established strong relationships between SOC and health-outcomes
(Eriksson and Lindstrøm, 2006). If SOC increases the ability to identify
resources as stated initially, it is possible that resourceful settings
diminish the importance of SOC for health-outcomes (see above, also
compare Sabatini, 2014). Thus, it is possible that SOC might explain
more variance in health in less healthy, resourceful settings. Thus,
resources like NSC and SOC might contribute to life satisfaction, but no
to health-outcomes at “the upper side” of health. This highlights the
importance of investigating concepts and processes along the entire
health-continuum, rather than solely focusing on mechanisms at the
less healthy end of the continuum.
In spite of strong internal correlations; SOC and self-esteem had
diﬀerent impacts on the dependent variables in this sample: even if
eﬀect sizes were weak, did self-esteem show tighter relationships to
SRH than to LS. Earlier, it has been stated that activities thought to
increase NSC (such as involvement in the neighborhood/neighbor-
hood-organizations and part-taking in decision-making) are found to
boost self-esteem, simultaneously as NSC promotes healthy behavior,
which, in turn, adds to self-esteem through social comparison (Mohnen
et al., 2012). Thus, it is possible that NSC promotes health through a
behavioral pathway. In order to promote health through neighborhood-
approaches, this might imply that a closer look unto activities linked to
the experience of both NSC and health, and how they can be facilitated
for.
4.3. Limitations
Even if this study provides some interesting insights, it has
limitations which imply that conclusions should be drawn with great
care.
First of all, the population survey had a response rate of about 26%,
which can imply response bias. Due to consistent samples across
neighborhoods, and comparisons with the National health proﬁle of the
municipality's population, which appears to be above-average healthy,
educated and living in households with above-average income (as
described by the Norwegian Institute of Public Health, kph.fhi.no), we
regard this sample to reﬂect the described population. However, the
sample includes more females than males, and has a rather large
proportion of participants with the highest education. This might be
due to neighborhood-characteristics, which earlier have been described
as urban areas with high population density of the municipality
(compare “methods”). Moreover, people with higher education might
be more prone to participate in this kind of survey. Higher education in
this sample was associated with lower NSC (weakly), higher SOC and
self-esteem, as well as better SRH (but not higher LS). Simultaneously
might high educational status indicate good access to personal
resources, thus making resources in the neighborhood less important.
This might lead to an underestimation of the impact of social capital on
health, and limit generalizability of ﬁndings. However, as a majority of
research on social capital and it's impact on health has taken place in
deprived settings, a closer look upon how these concepts act together in
a well-oﬀ population might generate diﬀerent insights, and add new
knowledge about diﬀerent contexts into the ﬁeld. Therefore, this
population-characteristic has been used actively throughout the dis-
cussion, and might also be understood as a beneﬁt in terms of
describing relationships and mechanisms at the “healthy end” of the
health-continuum (compare Antonovsky, 1979; Lindstrøm and
Eriksson, 2005).
In order to achieve a good model ﬁt, we had to assume unique
variance co-variances on three occasions. Without that statistical
assumption, model ﬁt would have been slightly under the cut-oﬀ
criteria for good model ﬁt (Chi2=1153.888, df=249, p < .001, df/
Chi2=4.63; RMSEA=.065 [CI.061.069]; CFI=.868; TLI=.853).
However, we had no diﬃculties to ﬁnd conceptual arguments making
assumptions about unique co-variances reasonable (compare “meth-
ods”), we assume the statistical modiﬁcation to reﬂect experience.
Thus, this modiﬁcation should not diminish the ability to describe
relationships in the applied models.
As we only apply one singular measure to assess NSC, namely
individual social capital experienced on a neighborhood level, we might
miss health-eﬀects of other important components such as structural
or community social capital (compare Inaba et al., 2015), or social
capital experienced on other levels of existence, like e.g. the national
state, the work-place or intimate relationships (compare Elgar et al.,
2011). As the focus of our paper is on social capital experienced in the
neighborhood and how it can be used in health promotion, discussing
the impact of social capital from other levels-of-existence goes beyond
the scope of this article.
With the above considerations and limitations in mind, our ﬁndings
nevertheless allow us to derive some implications for health promotion
practice and research.
4.4. Implications for health promotion practice
The present study suggests that promoting NSC might be more
beneﬁcial for LS than SRH, even if we also ﬁnd weak eﬀects on health.
For health promotion practice, this implies that the focus should be on
the broad conditions for health, and include notions about well-being
and “a good life”, as anticipated in Salutogenesis and expressed
through the WHO's deﬁnition of health (WHO, 2003). To regard
health as a process rather than an outcome (compare Antonovsky,
1979, 1987) might free health promoters from narrow deﬁnitions of
“good health”, and enable them to work towards environments which
enable people to thrive, and lead meaningful, satisﬁed lives (Diener
et al., 2009; Hausman et al., 2005). Including life satisfaction as a
desirable outcome, and adopting a social capital-approach open ways
to assess hard-to-quantify costs and beneﬁts of policies, and to involve
professions which are not traditionally into health promotion, but play
an important role in establishing long-term cross-sectional relation-
ships important for the creation of health-promoting settings (Weiss,
et al., 2016; Rablen, 2012).
Next, we found that NSC makes substantial contributions to LS in
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the described, resourceful population. Earlier, it has been stated that
approaches aiming at increasing social capital in neighborhood- or
community-settings are most often applied in deprived circumstances,
and aim at reducing inequalities in health by closing the gap in social
capital between high- and low-SES neighborhoods. Findings from this
study do however point towards social capital-approaches being a
beneﬁcial strategy to increase LS and thereby, promote health even in
healthy populations. Eﬀorts to increase social capital in neighborhoods
might thereby be a beneﬁcial strategy for health-promotion regardless
of neighborhood-SES.
However, it is important to remember the possibility of unequal
distributions of social capital also within neighborhoods. Uncritically
seeking to enhance social capital at the neighborhood-level might even
deepen this gap, and thereby, increase inequality on the SDoH
(Marmot et al., 2008). This implies that even in neighborhoods with
high average social capital, matters of power and unequal access to
resources have to be taken into account to avoid potential damage, and
make sure that eﬀorts reduce the gap in health (Mittelmark, 2014).
Strategies aiming directly at increasing social capital in the relatively
deprived groups within high-SES neighborhoods might have major
health-beneﬁts by reducing this gap (compare Drukker et al., 2006).
Last not least, our ﬁndings suggest that to a large extent, NSC might
contribute to life satisfaction and health through psychosocial re-
sources like self-esteem and SOC. This implies that health-promotion
in the neighborhood might be about facilitating personal growth and
equip people with resources (like cognitive social capital, SOC and self-
esteem). Especially SOC emerges as an interesting concept in this
context. In terms of health promotion, approaches aiming at strength-
ening individuals’ SOC through neighborhood-resources like NSC
might proof beneﬁcial. Including processes and part-taking in decisions
might facilitate for internalization, either through a better “ﬁt” of
neighborhood-resources, and through individual's competence build-
ing (Briggs, 2010; Phillips, 2010). However, as we have little empirical
evidence on how to facilitate for internalization and the development of
a strong SOC, the need for more knowledge about this topic seems
obvious: how can we design resources and establish processes in
neighborhoods that add to comprehensibility, manageability and
meaningfulness?
4.5. Implications for further research
The pathway from NSC over SOC to LS emerges as a potentially
beneﬁcial way to promote health in neighborhoods. However, it
simultaneously highlights the need for more knowledge: Investigating
the relationship between NSC, SOC and LS might oﬀer interesting
insights in how resources are internalized, and how SOC is developed
in the neighborhood-context. Few empirical studies examine the
relationship between NSC and SOC or the internalization-process that
turns environmental resources into generalized resistance resources. If
NSC or the development of SOC respectively can be linked to speciﬁc
resources or processes in the neighborhood, this might increase our
knowledge on how we can facilitate for “signiﬁcant live events” and
neighborhood-resources with qualities that enhance internalization
(compare Author et al., 2014). How does the experience of social
capital in the neighborhood add to comprehensibility, manageability
and meaningfulness of life? To gain a deeper understanding of this
relationship, and the development of these concepts, other methods,
such as longitudinal and qualitative studies, might prove beneﬁcial.
Casting a closer look into how social capital is developed, becomes
internalized and adds to a strong SOC might give interesting insights
into the internalization-process which is at the core of Salutogenesis
(compare Lindstrøm and Eriksson, 2005; Antonovsky, 1987).
Moreover, as mentioned earlier, a substantial body of research
investigates diﬀerent aspects of NSC (e.g. cognitive/structural social
capital), including diﬀerent contexts and levels of experience (from the
individual to the collective) on which it can occur. As recent ﬁndings
point towards a strong context-dependence of the impact of social
capital, more locally and contextually rooted knowledge on the topic
might make it easier to stake out strategies for health-promotion in
various contexts. A special focus might be on how social capital can
arise in diﬀerent kinds of neighborhood, and how involved processes
can be described and facilitated for by municipalities.
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